Toxicogenomics of cationic lipid-based vectors for gene therapy: impact of microarray technology.
Implementation of the high-throughput microarray gene expression profiling technology towards "toxicogenomics" has advanced identification process for safer drugs in the century of 'omics' technology. Applying such technology, in fact, to identify mechanisms for cellular toxicity can provide a means to clarify safety liabilities early in the drug discovery and developments process. The underlying principle in gene therapy is primarily targeting a specific gene (e.g., for silencing). Hence, massive efforts have been devoted to validate the gene-based therapeutics, regardless of toxicogenomics potential of delivery systems. Of the gene delivery systems, viral and non-viral vectors, as two main paradigms, have so far been widely used for delivering of the genome-based therapeutics such as oligonucleotide, small interfering RNA and DNA. However, the use of viral vectors was narrowed due to the safety concerns. Non-viral vectors were utilized as safer alternatives for gene delivery in vitro and ex-vivo; though their success for in vivo gene therapy has been limited due to low efficiency and safety issues. Fundamental principle for gene therapy is to deliver gene-based therapeutics into target cells for specific gene targeting ideally with minimal cellular toxicity. Until now, few works have been conducted about geno-compatibility of delivery systems itself, including cationic lipid-based nanosystems. Inadvertent toxicogenomic impact of gene delivery systems (e.g., cationic lipids) may intrinsically affect the outcome of gene therapy, where often only a single desired genetic change is sought. Further, there exists a possibility that gene changes induced by the lipid delivery system itself could exacerbate, attenuate or even mask the desired effects of the gene-based therapeutics. This review will focus on toxicogenomics impact of the cationic lipid-based formulations for gene therapy.